A field experiment was conducted at Shandweel Agricultural Research Stations, Sohag Governorate, during each of the two successive summer seasons 2014 and 2015 to study the effects of organic and bio fertilizers as a partial substitution of the mineral nitrogen fertilization and their effects on yield, (N,P and K uptake) and protein content in grains for the TWC 310 maize cultivar. The used soil was clay loam in texture, having pH 7.7, O.M 1.27%. The experiments were laid down in split-split plot design with four replications. The experiments included 27 treatments, which were the combination of 3 nitrogen levels (60,90 and 120 kg N fed -1 ), 3 treatments of organic and bio fertilizer (without organic and bio fertilizer, 10m 3 FYM fed -1 and microbein inoculume) and 3 treatments of humic acid (water spraying, humic and fulvic acid spraying) at a rate (2% v/v) at two times (30 and 45 days from planting). The obtained results revealed that a significant and gradual increase in grain yield, N, P and K uptake and protein content were found by increasing nitrogen fertilizer levels from 60 to 120 kg N fed -1 during the two seasons of the study. The results also revealed significant improvements in grain yield and N, P and K uptake and protein content due to the applications of farm yard manure or (Microbein) compared with the control (without organic and bio fertilizers) in both seasons. The effect of spraying humic acid was significant for all studied traits. The interaction effects of all factors under study were significant for all studied traits. The highest values in grain yield were (29.078 and 28.735 ard. fed -1 ) and were obtained by adding 90 kg N fed -1 . combined with 10m3 FYM fed -1 . and sprayed with F.A during 2014 and 2015 seasons respectively. It can be recommended that the possibility to minimize the application of chemical fertilizer and in the same time increasing maize production in quantity and quality was true by adding organic and/or bio fertilizers.
Introduction
Corn (Zea mays L.) is one of the main cultivated cereals all around the world. It is one of the important crops principally during the summer season in Egypt(1,724,000 faddan for white maize and 415,245 faddan for yellow maize one faddan =0.42ha). Egypt produces about 5.8 million tons of white corn and 1.3 million tons of yellow corn annually (Haggag 2013 ). Maize grain is used for human consumption, animal and poultry and industrial purposes. The total production is insufficient to meet local consumption due to low productivity per area unit and limited cultivated area. During the last few decades the food demand sharply increased across the world, therefore, there are a large extensive agricultural lands has been shifted to intensive agriculture, it put the natural resources, including the land, under a high pressure. Many kinds of soils became incapable of supplying the high yield by their micronutrient requirements. With intensive cropping the best natively fertile soils, stress eventually occurs in the proper procedures are not followed to replace crop-removed nutrient elements and to maintain the proper nutrient element balance for optimum plant growth (Jones 2001) . For many years agricultural research has aimed at improving crop yields, while placing little importance on the quality of the products or environmental protection. More recently, the environmental impact of production methods, high production costs and the need to reduce chemical substances in the soil have become important agricultural objectives (Gastal and Limaire 2002) . To promote efficient plant absorption of nutrients and reduce environmental pollution, a number of chemical molecules have been studied (Ertani et al., 2009 and . Nitrogen contributes 1-4% of dry matter production of the plants., Nitrogen deficiency causes stunted growth, delayed maturity and pale green or yellow color (chlorosis) of the leaves (Haque et al., 2001) . Increasing grain yield due to application of nitrogen fertilizer inorganic combined with FYM over the control may be due to the effect of FYM in improving the physical and chemical properties of the soil. As well as, organic manures plays a direct role in plant growth as a source of all necessary macro and micronutrients in available forms during mineralization, (Abou El-Magd et al., 2006) . Inoculation with Bacillus megaterium increased significantly nutrient content (N,P and K) in maize compared with control, (Hauka, 2000) . N content in maize plant significantly increased by the synergistic effect mainly between both N-fixing bacteria and P-solubilizers microorganism, (El-Sawah, 2000) . These compounds are defined as bio stimulants such as humic substances (HS). Humic acid is one of the major components of humic substances. Humic matter is formed through the chemical and biological humification of plant and animal matter and through the biological activities of microorganisms (Anonymous 2010). Humic substances have an important ability to be chelating -agents, they are in fact excellent in this role as strong enough to protect the micronutrients from leaching, but weak enough to release micronutrients to plants when required. The cationic micronutrients are most likely deficient on calcareous soils or soil high in organic matter where strong chelating decreases availability (Tan 1998 and Garcia et al. 2004) . Yield and yield components of maize were maximum when applying 3 kg HA ha-1 and 160 kg N ha-1, (Kamran et al., 2014) .
Materials and Methods
Field experiments were conducted at Shandweel Agricultural Research Stations, Sohag Governorate, during two successive summer seasons (2014 and 2015) to study the effect of organic and bio fertilizer as a partial substitution of the mineral ni-trogen fertilization and their effects on yield and N,P and K uptake and protein content for the TWC 310 maize cultivar. The experimental design was split-split plot with four replication. Nitrogen levels were assigned to the main plots, applications of farm yard manure (FYM) and biofertilizer to the sub-plots and applications of Humic acid to the sub-subplots. The treatments were as follows: A-Main plots: Nitrogen fertilizer levels. a1-60 Kg N fed.
-1 (Control). a2-90 Kg N fed.
-1 . a3-120 Kg N fed.
- The following characters were studied: A-Yield: Grain yield (ardab/fed.) at 15.5% moisture content.
B-Chemical composition:
1-N, P and K uptake in grains.
2-Protein content in grains.

Nutrients determination:
Plant sample was taken at the harvest time from the grains of each plot. The grains samples were ground and kept for chemical analysis. Plant materials were digested using a mixture of concentrated H 2 SO 4 and H 2 O 2 30% (Jackson, 1973) . Total nitrogen determined by using micro-Kjeldahl methody, as described by A.O.A.C (1980) ,. Phosphorus concentration in grains was determined colorimetric method using chlorostannousphospholybdic acid using a spectrophotometer according to Jackson (1958) . Potassium concentration in grains was determined using a flamphotometer according to Jackson (1973) . The nutrient uptake was computed by multiplying the respective grains yield with nutrient contents and expressed as Kg/fed. Crude protein content was calculated by multiplying the value of nitrogen % by 5.9 according to Drk (1984) .
Statistical Analysis
The obtained data were subjected to proper statistical analysis of variance and (L.S.D.) test was used to compare the treatment means according to the procedures outlined by Sendecor and Cochran (1980) .
Results and Discussion
As a general, the effect of the main factor (Nitrogen fertilization) on grain yield, N uptake, P uptake, K uptake and protein content was highly significant in both season. Similarly sub factor (Organic and bio fertilizers) was highly significant except for Potassium uptake in 2015 season which was just significant. The effect sub-sub factor (Humic and Fulvic acid spraying) was highly significant for all studied traits except Potassium uptake in 2014 season which was just significant., Table ( 3). The interaction effect of factor A (Nitrogen fertilization) and factor B (Organic and bio fertilizers) was highly significant for all studied traits in both seasons. The interaction effect of factor A (Nitrogen fertilization) and factor C (Humic and Fulvic acid spraying) was highly significant except for Nitrogen uptake in 2015 season which was not significant. The interaction effect of factor B (Organic and bio fertilizers) and factor C (Humic and Fulvic acid spraying) was highly significant except for grain yield in 2015 season which was just significant. Also that grain yield and Nitrogen uptake in 2014 season which were not significant. The interaction effect of all the factor under study was highly significant for all studied traits during the two seasons under study., Table ( 3). 
І. Grain yield of maize as affected by inorganic, organic nitrogen fertilizers and activators (H.A and F.A).
As shown in Tables 3 and 4 , it is clear that there is a significant and gradual increase in grain yield was found by increasing nitrogen fertilizer ISSN: 1110-0486 Website: http://www.aun.edu.eg/faculty_agriculture E-mail: ajas@aun.edu.eg levels from 60 to 120 kg N fed.
-1 during the two seasons of the study. The highest values were obtained by adding 90 kg N fed.
-1 (27.684 and 27.642 ard. Fed.
-1 ) in 2014 and 2015 seasons, respectively. Nitrogen is the key element in increasing grain yield and quality of maize. Nitrogen contributes 1-4% of dry matter production of the plants., Nitrogen deficiency causes stunted growth, delayed maturity and pale green or yellow color (chlorosis) of the leaves (Haque et al., 2001) . The results are in agreement with Ortiz Monasterio et al. (1997) , Derby et al., (2004) , El-sheikh, 1998; Samira et al., 1998, Zeidan and Amany (2006) and (Singh, 1985) .
Data given in Tables 3 and 4 indicated a significant improvement in grain yield was found due to the application of farm yard manure or biofertilizer (Microbein) more than the control (without organic fertilizers). The highest grain yield was obtained by application of 10m3 FYM fed.
-1 at land preparation during 2014 and 2015 seasons (26.616 and 26.330 ard. Fed.
-1 , respectively). The increase of growth and yield components may be due to carry-over effect of applied nutrients to the preceding maize crop and higher availability of macro and micronutrients with the addition of FYM. This is in conformity with the findings of Ahmed and Thakur, (1998). The obtained results are in agreement with those reported by Munda et.al., (2007) . Mokidul et.al., (2012) reported that an increase in maize grain yield owing to adding green leaf manure and FYM incorporation may be attributed to release of nutrients to soil slowly for longer duration after decomposition resulting in better plant growth and yield attributing characters.
The data listed in Tables 3 and 4  showed -1 , respectively). This may be attributed that humic acid affected plant physiology positively, including enhancement of biomass yields, induction of lateral roots emergence, increase of cell respiration and membrane uptake of nutrients and exertion of hormonelike activities Puglisi., et.al.,(2009) . Celik et al. (2010) explained that humus had beneficial effects on nutrient uptake, transport and availability to maize plant that enhances the maize plant growth and increases maize yield. The ability of HA to release the nutrient slowly due to the decomposition of residue for a longer time could be the possible explanation for improved grain yield due HA application (Dev and Bhardwaj, 1995) These results are in agreement with Sharif et al. (2002) and (Kamran et.al., 2014) .
By examining the data obtained in Tables 3 and 4 it is clear that the interaction between nitrogen fertilizer levels and FYM or Microbein led to a significant increase in grain yield in both seasons. It was found that the application of 90 kg N fed.
-1 combined with 10m3 FYM/fed. gave the highest values of grain yield (28.734 and 28.398 ard. fed.
-1 ) in 2014 and 2015 seasons, respectively. Increasing grain yield due to application of nitrogen fertilizer levels combined with FYM over the control may be due to the effect of FYM in improving the physical and chemical properties of the soil. As well as, organic manures plays a direct role in plant growth as a source of all necessary macro and micronutrients in available forms during mineralization, Abou El-Magd et.al., (2006) and Chung et. al., (2000) showed that application of organic manures with an adequate amount of chemical N fertilizer gave higher dry matter yield of maize. The results are in consistent with the findings of a number of workers (Mishra et.al., 1995; Al-Abdulsalam, 1997; Pandey et al., 1998; Radwan, 1998 and Wu et. al., 2005) . They demonstrated that under certain environmental and soil conditions, application of FYM and inoculation with Azotobacter improved crop yield.
Results in Tables 3 and 4 showed that the interaction between nitrogen fertilizers levels with the studied activators (H.A and F.A) gave significant and positive increases more than those without (H.A and F.A) in grain yield during the two seasons. The highest grain yield values (28.338 and 28.147 ard./fed.) were found in 2014 and 2015 seasons by adding 90 kg N/fed. with spraying of (H.A). Similar results were also reported by Sharif et. al. (2002) who recorded that 20 -23 % highest maize shoot dry weight and grain yield over control were found with application of humic acid in combination with recommended dose of NPK. These results are in agreement with Muhammad. W., et.al., (2014) (Wiqar. A., et.al., 2013) . Tables 3 and 4 showed that interaction between the different factors under study led to significant increases in grain yield of maize in 2014 and 2015 seasons. It was found that the highest grain yield (29.078 and 28.735 ard./fed.) were obtained by adding 90 kg N/fed. and 10m3 FYM/fed. with spraying (F.A) during 2014 and 2015 seasons respectively. These results were in harmony with the findings of by Chung et. al., (2000) ; Abou El-Magd et.al., (2006) and Wiqar. A., et.al., (2013) . sons, respectively. These results are in agreement with those obtained by Derby et al., (2004) and Hussaini et al., (2008) . Who reported that the addition/supply of N enhances the production of small roots and root hairs of maize, which in turn facilitates the high absorbing capacity per unit of dry matter, and influence the uptake by the plant of soil. The same results was found by Dordas (2009) in wheat. The present results are in good agreement with those obtained by Epimaque et al., (2014) and Haque et al., (2001) , they reported that Nitrogen uptake in grain of maize enhanced significantly with the application of higher levels of N as compared with lower doses of N. Results in Tables 3 and 5 showed that application of FYM or Microbein gave significant increases in nitrogen uptake during 2014 and 2015 seasons. The highest values of nitrogen uptake were obtained by adding 10m3 FYM/fed. in 2014 and 2015 seasons (64.869 and 63.555 kg/fed., respectively). Saleh and Abd El-Fattah (1997) reported that N uptake by plant increased by adding organic manure. Also Mohamed et al., (2008) and Mohamed et al., (2009) found the same results.
The data listed in Tables 3 and 5 indicated that spraying the studied activators (H.A and F.A) gave significant increases in nitrogen uptake more than the control (spray water) during the two seasons under study.
The highest values N uptake were found by spraying of H.A (63.403 and 62.977 kg/fed. in 2014 and 2015 seasons respectively). Celik et al. (2010) explained that humus had beneficial effects on nutrient uptake, transport and availability to maize plant that enhances the maize plant growth. Tahir et.al., (2011 ), Puglisi., et. al.,(2009 . Baris and Ali, (2013) , also noted that potassium humate as product of HA increases the release of primary macronutrients (N, P and K). This may be attributed that humic acid affected plant physiology positively, including enhancement of induction of lateral roots emergence, increase of cell respiration and membrane uptake of nutrients and exertion of hormone-like activities. Tables 3 and 5 showed that interactions between nitrogen fertilizer levels and FYM or Microbein led to significant and positive increases in N uptake more than those obtained by control in 2014 and 2015 seasons. et. al., (2006) , reported that FYM improves the physical and chemical properties of the soil. As well as, organic manures plays a direct role in plant growth as a source of all necessary macro and micronutrients in available forms during mineralization. Saleh and Abd El-Fattah (1997) , reported that N uptake by plant increased by adding organic manure. Hauka, (2000) noted that inoculation with Bacillus megaterium increased significantly nutrient content (N,P and K) in maize compared with control. El-Sawah, (2000) . also noted that N content in maize plant significantly increased by the synergistic effect mainly between both N-fixing bacteria and P-solubilizers microorganism. Examining the data in Tables 3  and 5 , it is clear that the interaction between nitrogen fertilizer levels and spraying of H.A or F.A gave significant increase in nitrogen uptake in 2014 seasons. In 2015 season the increases did not reach significantcy. The highest values was obtained by applying 120 kg N fed.
-1 with spraying of H.A (72.593 kg fed.
-1 ) in 2014 season. Pinton et al. (1999) suggest that humic substances play a role in the modulation of nitrate uptake and therefore increase N uptake in plant via an interaction with plasma membrane H+ -ATPase. In their study the contemporary presence of nitrate and humic substances caused stimulation of the nitrate uptake capacity and of the plasma membrane H+ -ATPase activity with the same pattern observed for nitrate uptake. The stimulation of plasma membrane H+ -ATPase activity was also reported by several other authors (Eyheraguibel, 2004; Canellas et al., 2002) and (Hartwigsen and Evans, 2000) .
The data in Tables 3 and 5 , indicated that the interaction effects between adding FYM or Microbein with spraying of (H.A or F.A) was not significant on increasing nitrogen uptake in 2014 season, but in 2015 season it was highly significant. The highest value in nitrogen uptake was obtained by adding 10m3 FYM/fed. with spraying H.A in 2015 season (65.647 kg/fed.). Saleh and Abd ElFattah (1997) reported similar results and noted that N uptake by plant increased by adding organic manure. Inoculation with Bacillus megatherium increased significantly nutrient content (N,P and K) in maize as compared with control. Also Hauka, (2000) , declined that N content in Mohamed et al., (2009) .
Tables 3 and 5, showed that the interaction between the different factors under study led to significant increases in nitrogen uptake more than the control in 2014 and 2015 seasons. It was found that the application of 120 kg N/fed. combined with 10m3 FYM/fed. with spraying H.A gave maximum values of nitrogen uptake (80.121 and 80.539 kg/fed.) in 2014 and 2015 seasons respectively. This may be to the fact that mineralized nutrients released by FYM are easily taken up by the plants and result in higher N uptake by grain. Similar results were, also, reported by Steinbach et al. (2004) , (Hauka, 2000) ; (El-Sawah, 2000) and (Meena et al., 2013) .
ii. P uptake in grains (kg/fed.):
The data listed in Tables 3 and 6 indicated that application of nitrogen fertilizer levels, significantly increase the phosphorus uptake of maize, over the control in both seasons. The highest phosphorus uptake were found by adding 120 kg N/fed. (17.039 and 17.390 kg/fed.) in 2014 and 2015 seasons respectively. Hussaini et al., (2008) in maize reported that the addition/supply of N enhances the production of small roots and root hairs, which in turn facilitates the high absorbing capacity per unit of dry matter, and influence the uptake by the plant of soil. The results are in good agreement with those obtained by Dordas (2009) and Epimaque et al., (2014 Hauka., (2000) ; Mohamed et al., 2008; Mohamed et al., (2009) and Meena et al., (2013) .
Spraying of H.A or F.A had positive and significant effects on phosphorus uptake by maize during 2014 and 2015 seasons in (Tables 3  and 6 ). The highest phosphorus uptake values (15.836 and 16.271 kg/fed.) were found by spraying of H.A in 2014 and 2015 seasons, respectively. Similar results was obtained by Puglisi., et al.,(2009) ; Celik et al. (2010) and Tahir et al., (2011) . They indicated that potassium humate as product of HA increases the release of primary macronutrients (N, P and K). Baris and Ali, (2013) explained that humic acid affected plant physiology positively, including enhancement of induction of lateral roots emergence.
Data in Tables 3 and 6 showed that the interaction effects between nitrogen fertilizer levels and FYM or Microbein gave significant increases in phosphorus uptake in grains more than those obtained by control in both  2014 Mokidul et al., (2012) and Meena et al., (2013) . Examining the data obtained Tables 3 and 6 it is clear that the interaction between nitrogen fertilizer levels and the studied activators (H.A or F.A) had significant effects increases phosphorus uptake in both seasons. It was found that the highest value of P uptake in 2014 season was (17.174 kg/fed.) which obtained by adding 90 kg N/fed. with spraying (H.A)., In 2015 season the highest value (17.762 kg/fed.) of P uptake was obtained by adding 120 kg N/fed. with spraying (H.A). This finding is consistent with studies conducted by Celik et al. (2010) explained that humus had beneficial effects on nutrient uptake, transport and availability to maize plant that enhances the maize plant growth. Tables 3 and 6 showed that application of FYM or Microbein combined with studied activators (H.A or F.A) had a significant effects on increasing phosphorus uptake in grains in both seasons under study. The highest phosphorus uptake value in 2014 season (16.296 kg/fed.) was obtained by adding Microbein with spraying H.A., but in 2015 season the highest value (16.873 kg/fed.) was obtained by adding 10m 3 FYM/fed. with spraying (H.A). Results of the present investigation to some extant corroborate the findings of Mohamed et al., (2009) and Aisha et al., (2014) . Tables 3 and 6 clear that the interactions between all factors under study led to significant increases in phosphorus uptake more than the control (60 kg N/fed.) during the two seasons under study. The highest value of P uptake (18.093 kg/fed.), in 2014 season, was obtained by adding 120 kg N/fed. combined with 10m 3 FYM/fed., but in 2015 season the highest value (18.028 kg/fed.) was obtained by adding 120 kg N/fed. combined with both 10m 3 FYM/fed. and spraying (H.A). Similar results was obtained by Hauka, (2000); El-Sawah, (2000); Mokidul et al.,(2012) and (Meena et al.,(2013) .
The data in
i. K uptake in grains (kg/fed.):
Regarding the data in Tables 3  and 7 it is clear that there is a significant and gradual increase in potassium uptake were found by adding nitrogen fertilizer levels from 60 to 120 kg N/fed. during the two seasons of the study. The highest values (20.406 and 20.338 kg/fed) were obtained by adding 120 kg N/fed. in 2014 and 2015 seasons, respectively. Results of present investigation corroborate the findings of Haque et al., (2001) .
Results in Tables 3 and 7 showed that application of FYM or Microbein gave significant increases in potassium uptake in grains during 2014 and 2015 seasons. The highest values potassium uptake (19.155 and 19.075 kg/fed.) were found by adding 10m 3 FYM/fed. in 2014 and 2015 seasons, respectively. This finding is consistent with studies conducted by Hauka, (2000) ; Mohamed et al., (2008) and Meena et al.,( 2013) . Tables 3  and 7 Puglisi., et al.,(2009) ; Celik et al. (2010) . Tahir et al., (2011) and Baris and Ali (2013) reported that potassium humate as product of HA increases the release of primary macronutrients (N, P and K). This may be attributed that humic acid affected plant physiology positively, including enhancement of induction of lateral roots emergence.
Results presented in
From data in Tables 3 and 7 it could be noticed that the interactions between nitrogen fertilizer levels with FYM or Microbein significantly increased potassium uptake over the control in the two seasons. The highest K uptake (20.746 and 20.874 kg/fed.) were obtained by adding 90 kg N/fed. combined with 10m 3 FYM/fed., in 2014 and 2015 seasons., respectively. Similar results were obtained by Hauka, (2000) ; El-Sawah, (2000) ; Mokidul et al.,(2012) and Meena et al., (2013) .
The interaction between nitrogen fertilizer levels and studied activators H.A and F.A affected potassium uptake in maize grains positively and significantly during 2014 and 2015 seasons. The highest values of K uptake (20.477 and 20.539 kg/fed.) were found by adding 120 kg N/fed., with spraying H.A in 2014 and 2015 seasons, respectively. This finding is consistent with those obtained by Celik et al. (2010) , who ex-plained that humus had beneficial effects on nutrient uptake.
Data reported in Table 3 Mohamed et al., (2009) .
Interactions between all studied factors affected significantly potassium uptake in both seasons under study. The highest K uptake (21.362 kg/fed.) was found in 2014 season by adding 90 kg N/fed. combined with 10m 3 FYM/fed., while in 2015 season the highest K uptake was obtained by 120 kg N/fed. alone (21.226 kg/fed.). This results is in agreement with studies conducted by (Hauka, 2000) ; (El-Sawah, 2000) ; (Mokidul et al., 2012) and (Meena et al., 2013) . The effect of nitrogen fertilizer levels on Protein content in grains, Tables 3 and 8 This effect may be due to the highest N concentration in grains under this treatment. These improvement effects were, also, found by Hussaini et al., (2008) in maize and Dordas (2009) in wheat. This results are in good agreement with those obtained by Epimaque et al., (2014) .
The data listed in Tables 3 and 8  indicated Meena et al.,(2013) .
Examining the data obtained in Tables 3 and 8, Chen et al., (1999) . Similar results was obtained by Hoda et al., (2014) . Meena et al., (2013) .
Results in Tables 3 and 8 , showed that the interaction between nitrogen fertilizers levels and the studied activators (H.A or F.A) led to significant and positive increase in Protein content during the two seasons under study. It was found that the highest values of protein content (11.041 and 11.063 %) were obtained by adding 120 kg N/fed. with spraying H.A in 2014 and 2015 seasons respectively. These findings are in harmony with those obtained by Chen et al., (1999) and Hoda et al., (2014) .
The data in Tables 3 and 8, 3 FYM/fed. with spraying F.A. These findings are in harmony with those obtained by Mohamed et al., (2008) ; Mohamed et al., (2009) Mohamed et al., (2008) ; Mohamed et al., (2009); Epimaque et al., (2014) and Hoda et al., (2014) .
Conclusions
The obtained results revealed that a significant and gradual increase in grain yield, N, P and K uptake, protein content were found by adding nitrogen fertilizer levels from 60 to 120 kg N fed -1 during the two seasons of the study. The results also revealed a significant improvement in grain yield due to the application of FYM or Microbein as compared with the control (without organic or bio-fertilizers). Applications of humic acid had a significant effect of all studied traits. The interaction effects of all factors under study were highly significant for all studied traits. 
